Formative Assessments of the
Framework using NAEP

2017 OPI Assessment and Data Conference
January 12-13, 2017
Hilton Garden Inn, Missoula

Ashley McGrath



Why NAEP Items?

Variety of
Formats

Available
scoring
Guides

Free and
Accessible

Benefits of NAEP
Items

Available
performance
data
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* NAEP items include the 3-dimensions
— Not always in the way the NGSS PEs call for
— Sometimes almost identical

Two fammers notice that some bean plants are mch taller than others, even though they are growing in the same field. One fanner thinks the difference
height 15 due to mhentance. The other fanner thinks it is because some plants in the field gat more water than others.

Descnibe an expenmment that will pronide evidence for wluch famner 15 nght. You can use seeds fom both tall and short plants,

Desenibe the steps you will fllow.

Desenibe howw youwill collect your data.

How will vou conclude 1f tallness 15 mhented or cansed by getting more water?
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/. Grade by Grade (2016)

2016:
2014: Ql6 States have
adopted NGSZ
QN RC Report
Published on 15 States have
2013: Assessments adopted
Publication of ¢, NCsS Framework-Based
et : e Standards
, identifies
012: Science : 0 [
@p plication  Standards potential Montana adopts |
55 A exemplar | aligned standards :
Framework : September 2016 I
for K — 12 I 1

Education *Slide current as of 10/23/2016


http://opi.mt.gov/pdf/Standards/16ScienceStandardsByGrade.pdf

Criterion for Item Sets

* Strong alignment
— Rated a 3 for DCl and 3 for grade band

* NGSS Topic arrangement used to build
cohesive sets.

3 Excellent: this question clearly

_ _ Assessment
belongs in this category, we have no Standards

reservations about this Items

Identified
Standard

Other

Standard

http://wat.wceruw.org/index.aspx



Iltem Sets

* Structure of [tem Set Packets:
— Storyline from NGSS Topic Arrangement
— NGSS Topic Arrangement Page

— Evidence Statements for Individual Performance
Expectations

— |[tems

(Repeats from NGSS Topic Arrangement Page for each topic in MS/HS
and from the storyline page for each grade in Elem)
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Middle School Life Science

Students in middle school develop understanding of key concepts to help them make sense of
life science. The ideas bulld upon students’ science understanding from earfier grades and from
the disciplinary core ideas, science and engineering practices, and crosscutting concepts of
other experiences with physical and earth sclences, There are four life science disciplinary core
ideas in middle school: 1) From Molecules to Organisms: Structures and Processes, 2)
Ecosystems: Interactions, Energy, and Dynamics, 3) Heredity: Inheritance and Variation of
Traits, 4) Biological Evolution: Unity and Diversity. The performance expectations in middie
school blend the core ideas with scientific and engineering practices and crosscutting concepts
to support students in developing useable knowledge across the sdence disciplines. While the
performance expectations in middle school life science couple particular practices with specific
disciplinary core ideas, instructional decisions should include use of many science and
engineering practices integrated in the performance expectations.

The performance expectations in LS1: From Molecules to Organisms: Structures and
Processes help students formulate an answer to the question, “How can one explain the ways
cells contribute to the function of fiving organisms.” The LS1 Disciplinary Core Idea from the
NRC Framework is organized into four sub-ideas: Structure and Function, Growth and
Development of Organisms, Organization for Matter and Energy Flow in Organisms, and
Information Processing. Students can gather information and use this information to support
explanations of the structure and function relationship of cells. They can communicate
understanding of cell theory. They have a basic understanding of the role of cells in body
systems and how those systems work to support the life functions of the organism. The
understanding of cells provides a context for the plant process of photosynthesis and the
movement of matter and energy needed for the cell. Students can construct an explanation for
how environmental and genetic factors affect growth of organisms, They can connect this to
the role of animal behaviors in reproduction of animals as well as the dependence of some
plants on animal behaviors for their reproduction. Crosscutting concepts of cause and effect,
structure and function, and matter and energy are called out as organizing concepts for the
core ideas about processes of living organisms.

The performance expectations in LS2: Interactions, Energy, and

PDF Storyline from NGSS Topic Arrangement.

m Set Structure

Performance

Expectations

MS.Matter and Energy in Or and

MS.Matter and Energy in

and

Students who demonstrate understanding can:
MS-LS1-6.

MS-LS1-7.

MS-LS2-1.

MS-LS2-3.

MS-LS2-4.

Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and
flow of energy into and out of organisms. [Clifcation Sustement: Emphass is o racing mosment of matter snd flow of eresgy.)
[Assessment Bousdsry: Assessmen: does not include the blachemical mectarisens of hofosyrithess
Develop a model to describe how food is rearranged through chemical reactions forming new molecules that
support growth and/or release energy as this matter moves through an organism, (Cescaton Sutement: Emshass  on
descriding that seecifies 2oe brokes apart 3nd gt back togetiier 40d that 1) His process, enargy 1 reeased | (Assessmant Boundary: Assessment does not nckde
details of the chemical reactions for photomyrthesis of resgiraticn.]
Analyze and interpret data to provide evidence for the effects of resource availability on organisms and

of inan (Clarfication Satament: Emphasis is on Gause ared effect reationships between resources and
(oWt € Indvidial Organis s #ne the AUETIErS Of CAGANISTE In ECOSYSEENS GG POSds of aburdant ted scarce rescurces.)
Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an
€ecosystem. [Cerfication Ratement: Emphesis s on describing tha consenation of mattie and fow of enrgy IND 3nd Ut of VIrioUs SCEaYRMS, AN 06
defining the boundories of the system.] (Assessment Gousdary: Assessrrert does not nclads the use of Chamical r9acthns 1o Sascre the peocesses.]
Construct an argument supported by empirical evidence that changes to physical or biological components of an
ecosystem affect populations. (Qaficsion Statomert: Emphase is cn recognizing patternss in dets and mating warrantad infarences shout dhanges

n poputaticns, and on evARRIING MTGITH eviNCe WIPSOMNG aTgUIe~ts 3boE changes 10 scotysteme. |
The pa v tlng the fellowing Shmarts 10 the NRC documant A Framewort o K-12 SORNGe Cawar

Science and Engineering Practices Disciplinary Core Tdeas.

Developing and Using Models
Modeing in 68 buikds on K-5 experences od
PIDQIEE 10 GIVONNG, Lsing,

e e predct more shetioct SENATET M | proopes of rotosynthes, which o refesses arypen. These e
e vaditel ‘stcred for growsh or ater wso.
" Divesp 3 mosk o ekcre phunosens, (VS4S2-3) e o . meun"»;wmb:;a:nmv!
. :v-hrum:'sh:& "ﬂrm' * Wain vl orgaies, food moves o sres of e ("9‘5’“"7)
chanises. 2 1 Wiich & i broken down and rearranged to .
it o SO [ il e et R R ST
(MS-L58.7)
e rpmens, Ay UG ety cerasinscg | (SEAY Intardependent Raatonsioe I icoaystems  Toe Vorter ofemegy c b e 9
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m&mmmxumwmnqmum.m ww ”"‘“""m“&":."‘.. o T souy aystem, (MS-
o onteng factors. (MSLS0-3) Stabiit o

rmadaarn bl |+ inmy ccempten, o and et it sider . seu:"zosnmmd-mm-m

» for 503, waker, cxygen, or other resources oy e Cramgus b3 W Rt (45,

Crosscutting Concepts
Cause and Effect
* Causs anc effect rebtionshys may be used
10 prudict phercrens n nturs or desgned

E51.C: Organization for Matter and Energy Flow In Organisms.
. MMtMMman;m
o e
from carton diaxide from the atmosghere and water through the

) a7 revisng modeks o

in Ecosystems help students formulate an answer to the question, "How does a system of
living and non-living things operate to meet the needs of the organisms in an ecosystem?” The
LS2 Disciplinary Core Idea is divided into three sub-ideas: Interdependent Relationships in
Ecosystems; Cycles of Matter and Energy Transfer in Ecosystems; and Ecosystem Dynamics,
Functioning, and Resilience. Students can analyze and interpret data, develop models, and
construct arguments and demonstrate a deeper understanding of resources and the cydling of
matter and the flow of energy in ecosystems. They can also study patterns of the interactions
among organisms within an ecosystem. They consider biotic and abiotic factors in an ecosystem
and the effects these factors have on population. They evaluate competing design solutions for
maintaining blodiversity and ecosystem services,

The performance expectations in LS3: Heredity: Inheritance and Variation of Traits help
students formulate an answer to the question, “How do living organisms pass traits from one
generation to the next?” The LS3 Disciplinary Core Idea from the NRC Framework includes two
sub-ideas: Inheritance of Traits, and Variation of Traits. Students can use models to describe
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http://nextgenscience.org/sites/default/files/NGSS Combined Topics 11.8.13.pdf
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MS-LS2-1 Ecosystems: Interactions, Energy, and Dy i

P ———— NGSS Aligned NAEP Science Items

MS-152-1.  Analyze and interpret data to provide evidence for the effects of resource availability on organisms
and i of inan [Qarification Statement: Emphasis s on cause and
effect relationships between resources and growth of individual organisms and the numbers of

organisms in ecosystems during periods of abundant and scarce resources. )
.‘ Formative Item Set Middle School

The pOrioTaance SYPOCIIIcn Bbove wis CevEcped LIng e KIGMNG Gemants f-om Bhe NG Gocumant A Framewnrk for K-13 Scmce Facaton

4 Enginseting Diccpnary Cor ocas .ol
:.su: Interdepencdent Relationships Causo and Effect NAEP Specifications:
Analyzing and Interpreting Data i BoosyStons *  Cause and effect relaticnships Item Reference: | 2009121055 Item Type: ECR
Analyzing data in 6-8 builds on K-5 *  Organisms, and populagions of may be used to predict i Tes Estmated 3T Neadats
and 280% 10 ugmnmvﬂo:mmm ;\mm-r : men: in natural or designed Available online: No ma me 3 1
i it - anvirony ractions both wit - =
m’:‘:‘ﬂ:‘:&:‘: ‘:‘n Mk\g‘:s:m other living things and with noniiving Grade: " Year: 2009
correlation and Causation, and basic factors. Nation’s % 28% Subtopic: Life Science
statistical techniques of Gata and error | *  Inany '.:myﬂl"\- organsms and
i B T Ttem Description: | Relate patterns in data to cellular processes
o Analyze and interpret data to for focd, waster, axygen, of other 2 Tcate
provide evidence for phenomena. resources may compete with each Science Practices Using Scientific inquiry Item Difficulty: Hard
other for imited resources, access to (2009 and on)
m::nmmm P silnloﬁng and Doing Duplicate Status:
clence
. Groﬁn of organisms and popuation (1996-2005)
mmnlmmdby » NQT Bookmark http:/inces.ed.gov/Na ortCardingtlink 24409
- e . _ ollow Website S portalaspitypes
ervablé features of thie student performance by 1o end of tha cours L
1 | Organizing data -
a | Students organize the given data (e.¢., using tables, graphs, and charts) to allow for analysis and
P jon of r ips between y and i
including: -
i Populations (e.g., sizes, reproduction rates, growth information) of organisms as a function of
resource availabil _ = T
i Growth of individual organisms as a function of resource availabiity. i p
2 | Identifying relationshi >4
a | Students analyze the organized data to determine the relationships between the size of a population, |
the growth and survival of individual crganisms, and resource availability. oY K W
b tudents determine whether the relationships provide evidence of a causal link between these .
__Lfactors.
3 | Interpreting data
a | Students analyze and interpret the organized data to make predictions based on evidence of causal
[ refationships between resource availability, organisms, and organism populations. Students make —tma S=
relevant predictions, including:
I Changes in the amount and availability of a given resource (e.g., less food) may resull in
changes in the population of an organism (e.g., less food results In fewer organisms| - -
ii.  Changes in the amount or availability of a resource (e.g., more food) may result in changes in Classifications:
- the growth of [nqyldﬂlaganlm (2.9, more food results in faster growth). Fir ook EVIDENCE/COMMENTS
‘ ] Resource y drives P among org: , both within a as well as fomis=ild & .
- between populations. - Comroremey 52 Growth of s and lation increases are limited by access to
| [iv. lity may have effects on a population's rate of reproduction. oci 3 LS1A :ﬁ:,)m: L TR SN POPLRN " i
GRADE-BAND ‘
(K-3, 35, 3 3 |
68,9-22)
NGSS Toric
ARRANGE- 3 MS.Matter and Energy in Organisms and Ecosystems
MENT
NGSS PE
s MS-LS21 | Great applied item.

lowing codes were used for grade-band (L.,

Questions? Contact Ashiey McGrath at amcgrath@Imt.gov
2,68 333912+ 4) .’ ——



http://nextgenscience.org/evidence-statements
https://sites.google.com/a/opiconnect.org/montananaep/resources/presentations/2016-mea-mft-educator-s-conference
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The Next Generation Science Standards
\ v .
Performance Expectations
' ~ Y
Performance Expectations
\ v
Foundation Boxes
4 ~ ™ . -
-z
Knowledge, Skills & Abilities Practices _____ Coreldeas Concept
N y,
s ~ . ~
Evidence to be Elicited from Student
\ J T
e ™ o R
b Connections to

Methods for Eliciting Evidence
* Other science disciplines at this grade level

« Other DCls for older and younger students

F— * Common Core State Standards in Mathematics and Language Arts




Eliciting Evidence

* What evidence is required given the assessment
target | am measuring?

* What are the key features that must be included in
the item?

* Will this item allow for the production of the
evidence | am seeking?

* Is there anything about this item that may make it
more difficult to collect evidence from students?

Source: Smarter Balanced Assessment Consortium.
Using Evidence-Centered Design to Guide Item Design.
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Iltem Features

Explain why you think =o.

Ty

If all of the small fish in the pond system died one year from a disease that killed onlv the small fish, what would happen to the algae in the pond‘?ﬁ

Student provides a response that
demonstrates a grasp of the interrelationships

of the system by stating both predictions,
and_explanations.

What would happen to the large fish? Explain why vou think so.

Student provides an explanation for the
algae is that it is not eaten because the
small fish died out

large fish starve because their food source
(small fish) is gone.

A Framework for K-12 Science Education:

By the end of grade 8. Ecosystems are dynamic in
nature; their characteristics can vary over time.
Disruptions to any physical or biological component of
an ecosystem can lead to shifts in all of its populations.
Biodiversity describes the variety of species found in
Earth’s terrestrial and oceanic ecosystems. The
completeness or integrity of an ecosystem’s biodiversity
Is often used as a measure of its health.

MWW*’\'M’

MS-LS2-4. Construct an argument supported by
empirical evidence that changes to physical or
biological components of an ecosystem affect
populations.

[Clarification Statement: Emphasis is on recognizing
patterns in data and making warranted inferences
about changes in populations, and on evaluating
empirical evidence supporting arguments about
changes to ecosystems.]



http://nces.ed.gov/nationsreportcard/itmrlsx/portal.aspx?type=display&questionlist=2009-12S9:7&index=1&tab=ques
http://nces.ed.gov/nationsreportcard/itmrlsx/portal.aspx?type=display&questionlist=2009-12S9:7&index=1&tab=ques
http://nces.ed.gov/nationsreportcard/itmrlsx/portal.aspx?type=display&questionlist=2000-8S9:8&index=1&tab=ques
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* Observable features of the student performance by the end of the course:

* Supported claims

» Students make a supported claim for their explanation. In their claim, students include the idea that
changes to physical or biological components of an ecosystem can affect the populations living
there.

* lIdentifying scientific evidence
* Students identify and describe the evidence needed to support the claim, including:

* Evidence of causal and correlational relationships between changes in the components of an
ecosystem with the changes in populations.

* Evaluating and critiquing the evidence
 Students identify the necessary and sufficient evidence for supporting the claim.

* Reasoning and synthesis

* Students use reasoning to connect the appropriate evidence to the claim and construct an oral or
written argument about the causal relationship between physical and biological components of an
ecosystem and changes in organism populations, based on patterns in the evidence. Argument
describes a chain of reasoning such as:

* Specific changes in the physical or biological components of an ecosystem cause changes that
can affect the survival and reproductive likelihood of organisms within that ecosystem (e.g.,
scarcity of food or the elimination of a predator will alter the survival and reproductive

probability of some organisms). NGSS Evidence Statement



http://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-LS2-4 Evidence Statements June 2015 asterisks.pdf

Purpose of Assessment

Assessment driven instruction is instruction that is guided by, and
responsive to, information (data) we have about our students. It
will include both Summative and Formative assessment

SUMMATIVE
* Assessments OF Learning

— How much have students learned as of a particular point in time?

(After the learning has taken place)

FORMATIVE

* Assessments FOR Learning
— How can we use assessment information to help students learn more?

(During the learning)



Formative

' Formal and informal processes teachers and
' students use to gather evidence to directly
‘improve the learning of students assessed

_____________________________________________________________________________________________________________________
|

: Summative :
Assessment f or Assessmentfor . Provides evidence achievement to
» . ' certify student competence or '
learning learning certify comp |
‘program effectiveness :
Use assessments to help Use classroom . .
students assess and assessments to inform
adjust their own learning teacher’s decisions

Formative uses of
summative data

Use of summative evidence to inform
what comes next for individuals or
groups of students (CRT/NAEP
released items)

Balanced Assessment
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What do these students KNOW? What can these students do:

construct

analyze

explain predict
conduct plan observe
ask develop refute
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MS-ESS1-4. Construct
a scientific
explanation based on
evidence from rock
strata for how the
geologic time scale is
used to organize
Earth’s 4.6-billion-
year-old history.

For Example

The diagram below shows a cross section of rock formations.

Which rock formation was formed most recently?

A1
B. 2
C. 3
D 4
Explain why you chose vour answer and not the others.
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An unusual type of fossil clam is found in rock lavers high in the Swiss Alps. The same tvpe of fossil clam is also found in the Rocky Mountains of North
America. From this, scientists conclude that

A glaciers carried the fossils up the mountains
B. the Rocky Mountains and the Swiss Alps are both volcanic in origin

C. clams once lived in mountains, but have since evolved into sea-dwelling creatures

I D. the layers of rocks in which the fossils were found are from the same geologic age I

A newspaper article reported that a fossil was found that was 200,000 vears old according to generally accepted radicactive dating procedures. A letter to
the editor of the newspaper disputed the accuracy of the age determination because the fossil was found closer to the Earth's surface than were previously

discovered fossils of the same age.

Which of the following would be an appropriate argument against the letter writer's claim?

A Older rock layers commonly lie deeper underground than younger ones.

I B. Older rock layers may be pushed closer to the surface by geologic processes. I

C. The age of a rock laver can often help in determining the age of the fossils it contains.

D. Fossils form only under certain conditions.



Item Considerations

The stem is the initial part of the item in which the task is defined.

. The options refer to the entire set of labeled response
cheices presented under the stem.

- Options . The key is the correct response option.

Options

m & 0 =

LiHns The distracters are the incorrect response
Options options.

L %
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Classroom
Content
Alignment

Curriculum - - Assessment




Vertical and Horizontal Alighment

\ 4
Practice
A

\ 4
Student Outcomes

http://wat.wceruw.org/index.aspx



Evidence of Standard?

o

Which layer of Earth is divided into plates?

Mantle

Crust

Inner core

O Q|w|»

Outer core



Application

* Assess prior knowledge

— Content
— Skills

* Assess application skills

— Content
— Skills

Angelo, T. and Cross. P (1993). Classroom Assessment
Techniques: A Handbook for College Teachers. Second

Formative Classroom
Assessment Techniques

Kahoot pre/post tests

Student-generated test
questions

KWL /[KWHLAQ

Minute paper
Muddiest point

One sentence summary
Analogies

edition.




Application

Considering the student knowledge needed in these standards
and items, what implications to classroom practices emerge?

Are your assessments and classroom activities grade-level
appropriate and rigorous in nature as the Framework calls for?

Which skills do you elevate for these different topic
arrangements:?

What language would make it into your assessment tools?

How might a focus on concepts versus topics inform your
instruction?
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 http://nces.ed.gov/nationsreportcard/ngt

NAEP Questions Tool
NAEP

Analyze Data | Sample Questions State Comparisons State Profiles | District Profiles

- Already have an account? 5ign in
NAEP Questions Tool

Make a roster and save your selections. Create an account

Create Tests

M Explore thousands of questions by B Try answering some of the same Select a subject and grade and get
grade, year, and content area. questions that students have a pre-selected assessment, Or
responded to on actual NAEP make all the choices yourself and
B See sample student responses and assessments. create your own customized
data. assessment.
B See how your scores compare 1o
those of students across the
=L

About NAEP Questions Tool Copyright Policy Accessible Version System Reguirements Help


http://nces.ed.gov/nationsreportcard/nqt

Access SBTs

Explore 9 Interactive Computer Tasks

Cracking Concrete
Investigate atiributes of two soil ‘ ’

Predict the effect of the
freezefthaw cycle on a concrete

samples to determine the best
site for building a playground

sidewalk,

b

GRADE 12
Phytoplankton Factor
Investigate ocean conditions that
support phytoplankton growth

Explore 4 Technology and Engineering Literacy

Scenario Based Tasks (SBTSs).

« Develop an Online Exhibit about Chicago’s Water
Pollution Problem in the 1800s

« Design a Safe Bike Lane

« Create an Ideal lguana Habitat

« Create Content for a Website Promoting a Teen
Recreation Center



https://www.nationsreportcard.gov/tel_2014/#tasks/overview
https://www.nationsreportcard.gov/tel_2014/#tasks/overview
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Questions?

Ashley McGrath

NAEP State Coordinator
National Assessment of Educational Progress

Montana Office of Public Instruction
406.444.3450
amcgrath@mt.gov

Location of Materials:
https://sites.google.com/a/opiconnect.org/montananaep/resources/
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